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Specification 

1. Title of the Invention 

Multilayer Circuit Board Manufacturing Method 

2 . Claims 

A multilayer circuit board manufacturing method for 
forming a multilayer substrate of a hybrid integrated circuit 
with a condenser incorporated, the method comprising forming 
an interconnection conductor including an electrode for the 
condenser on an insulative printing substrate; providing a 
dielectric substance, covering said electrode; forming an 
insulating layer except on the dielectric substance and a 
conductor part for the connection to an upper circuit and making 
the insulating layer even with the dielectric substance; and 
forming an opposed electrode for the condenser. 

3. Detailed Description of the Invention 

The present invention relates to a method of manufacturing 
a multilayer circuit board including not only an interconnection 
conductor but also a resistor/a condenser formed in 
multi-layers, more specifically, a method for forming an 
electrode of the condenser. 

To manufacture hybrid ICs or thick-film modules, the 
conductor interconnections are multilayered, and also the 
resistors and condensers are multilayered. FIG. 1 illustrates 
a conceptual sectional view of a multilayer circuit board 
manufactured by the conventional method. The multilayer 
circuit board is manufactured as follows. On an insulative 
printing substrate 1 of ceramics, a lower interconnection 
conductor 2, a lower resistor electrode 3, a lower condenser 
lower electrode 4 and an upper electrode terminal 5 are formed 
of a conductor paste. A lower resistor 6 is formed of a resistor 
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paste. A lower condenser layer 7 is formed of a dielectric 
paste, and an upper electrode 8 for the lower condenser is 
formed of a conductor paste. Thus, the lower circuit is formed. 
Then, on the entire surface of the lower circuit except on 
the interconnection part to the upper circuit, an insulating 
paste, such as crystallized glass or others, is printed to 
thereby form an inter-layer insulating layer 9. A conductor 
paste is printed to thereby form an interconnection with the 
lower circuit via a through-hole 10 while forming an upper 
interconnection conductor 11 and an upper resistor electrode 
12. A resistor paste is printed to form an upper resistor 
13. 

However, the thus-formed multilayer circuit board usually 
requires a film thickness of 50 - 40 um so as to prevent the 
short-circuit of the thick-film condenser and to obtain high 
voltage resistance, and to this end, the insulating layer 
covering the condenser is convex and cannot have the surface 
planarized. Resultant problems are print blurs of the 
interconnection conductor overlaid over the convex insulating 
layer, scatter increase of the resistance value of the resistors, 
defective connections of mounted parts (not illustrated) , 
restrictions of the circuit design for not forming the circuit 
convex, and other problems. 

An object of the present invention is to provide a method 
for manufacturing a multilayer circuit board, which is free 
from the problems of the conventional art and planarizes the 
surface of the inter-layer insulating film formed on the 
condenser . 

To achieve the above-described object, the present 
inventionmanuf actures the multilayer circuit board illustrated 
in FIG. 2. That is, the present invention is characterized 
in that a lower resistor 6 and a condenser layer 7 are formed, 
then an inter-layer insulating layer 9' is formed in a thickness 
which is to be even with a height of the condenser layer except 
on the connection to an upper circuit and except on the connection 
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to the condenser layer 7 and the upper electrode 8 of the 
condenser, and then an upper electrode for the condenser is 
formed . 
Example 1 

A 96% AI2O3 sintered substrate was used, and the multilayer 
circuit board illustrated in FIG. 2 was formed as follows. 

That is, on the A120 2 substrate 1, an Ag-Pd type conductor 
paste was printed and sintered at 850°C for 10 minutes to form 
the lower interconnection conductor 2, the lower resistor 
electrode 5 and the lower electrodes 4 for the lower condenser. 

Then, an Ru02-glass type resistor paste and a BaTiC>3-glass 
type dielectric paste and sintered at 900°C for 10 minutes 
to form the lower resistor 6 and the lower condenser layer 

7. Then, a crystallized glass paste was printed except on 
the condenser layer and the connections to the upper circuit 
and to the condenser upper electrode so that the inter-layer 
insulating layer 9' is even with a height of the condenser 
layer and then was dried at 150°C for 10 minutes. Then, an 
Ag-Pd type conductor paste was printed and sintered at 850 °C 
for 10 minutes to form the lower condenser upper electrode 

8, the intermediate interconnection conductor 14 and the 
conductor in the through-hole 10. Furthermore, said 
crystallized glass paste was printed except on the connections 
to the upper circuit and dried at 150 °C for 10 minutes. Then, 
An Ag-Pd type conductor paste was printed and sintered at 850 °C 
for 10 minutes to form the inter-layer insulating layer 9", 
the upper interconnection conductor 11, the upper resistor 
electrode 12 and the conductor in the through-hole 10. Next, 
an Ru0 2 -glass type resistor paste was printed and sintered 
at 850°C for 10 minutes to form the upper resistor 15. 

At this time, the insulating layer with the condenser 
formed below was planarized, and the scatter O^J x 100) of 
the resistance value of the resistors on this insulating layer 
was ±8%, which was a small scatter egual to the scatter of 
the resistors formed on the A1 2 0 3 substrate. On the other hand, 
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the resistors formed by the conventional method had the shape 
broken, and the scatter of the resistance value was so large 
as±50%. In the conventional method, the conductors were thinned 
or broken at the bottom of the convex portions of the insulating 
layer. However, in the present invention, good and fine 
interconnections free from these defects were formed. 

Furthermore, although not especially illustrated, the 
inter-layer insulating layer was planarized, which permitted 
mounted parts, such as ICs, transistors, diodes, etc., to be 
connected in good condition without breakage. 
Example 2 

As an insulative printing substrate, a green sheet was 
used, and the multilayer circuit board illustrated in FIG. 
2 was formed as follows. The green sheet (non-sintered 
substrate) of a 10 mm-thickness was prepared by adding and 
slurry an organic polymer, a plasticizer and an organic solvent 
to a mixed powder of alumina of a average particle diameter 
of 2 - 3 pm or less, magnesia spinel, fine particles of calcium 
zirconate and fine particles of Si0 2 -PbO-Al 2 0 3 -CaO-BaO type 
glass and sheeted into the green sheet. This sheet was used 
as the printing substrate 1. On this printing substrate 1, 
an Ag-Pd type conductor paste was printed to form the lower 
interconnection conductor 2, the lower resistor electrode 3, 
and the dried film of the lower condenser lower electrode 4 . 

Then, an Ru0 2 -glass type resistance paste and a BaTi0 2 -glass 
type dielectric paste were printed to form the lower resistor 
6, the dried film of the lower condenser layer 7. Then, an 
insulating paste of the mixed powder of the green sheet is 
printed except on the condenser layer and the connections to 
the upper layer circuit and to the condenser upper electrode 
so that the inter-layer insulating layer 9' can be even with 
a height of the condenser layer. After dried, an Ag-Pd type 
paste was printed to form the lower condenser upper electrode 
8, the intermediate interconnection conductor 14, and the 
conductor in the through-hole 10 . Furthermore, said insulating 
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paste is printed except on the connection to the upper circuit 
and is air-dried, an Ag-Pd type conductor paste was printed, 
and an Ru0 2 -glass type paste was printed to form the upper 
interconnection conductor 11, the dried film of the upper 
resistor electrode 12, the conductor in the through-hole 10 
and the dried film of the upper resistors. The dried films 
of the conductor , the resistor, the condenser and the insulating 
layer multi-layered on the green sheet were collectively 
thermally processed, retained at 850°C for 10 minutes in a 
thick belt furnace for air-sintering. 

In the present example as well , the surface of the insulating 
layer with the condenser formed be low. was planarized, the scatter 
of the resistance value of the resistors can be small, good 
fine interconnections could be formed. 

According to the present invention, the inter-layer 
insulating layer is free from convexity which is due to the 
thickness of the lower circuit especially the thick-film 
condenser and has the surface planarized, the upper circuit 
can be formed all over the surface of the insulating layer, 
the interconnections are free from thinning and breakage due 
to the print blur of the interconnection conductors, and the 
scatter of the resistance value of the resistors is substantially 
equal to that given by the usual thick-film technique. The 
connections of the mounted parts can be good. 

4 . Brief Description of the Drawings 

FIG. 1 is a sectional view of one example of the multilayer 
circuit board prepared by the conventional method. FIG. 2 
is a sectional view of one example of the present invention. 

1: insulative printing substrate 

2: lower interconnection conductor 

3: lower resistor electrode 

4: lower condenser lower electrode 

5: lower condenser upper electrode terminal 
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6: lower resistor 

7: lower condenser layer 

8: lower condenser upper electrode 

9: inter-layer insulating layer 

10: through-hole 

11: upper interconnection conductor 

12: upper resistor electrode 

13: upper resistor 

14 : intermediate interconnection conductor 
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